The master transcription factor Spo0A is required for poly(3-hydroxybutyrate) (PHB) accumulation and expression of genes involved in PHB biosynthesis in Bacillus thuringiensis.
Bacillus thuringiensis is a gram-positive spore-forming bacterium that can accumulate poly(3-hydroxybutyrate) (PHB) as a carbon and energy storage substance in response to nutritional stress. The regulatory mechanism for PHB biosynthesis in B. thuringiensis and diverse Bacillus species is still poorly understood. We now report that disruption of the sigH gene or the gene encoding the master sporulation transcription factor Spo0A severely impaired PHB accumulation in B. thuringiensis. Complementation of the spo0A mutation with the spo0A gene restored PHB accumulation. We have found that the requirement of Spo0A for PHB accumulation is independent of the transition state regulator AbrB and of loss of sporulation ability. We also show that Spo0A is required for the expression of three genes involved in PHB biosynthesis. These findings have uncovered a new role of Spo0A in the regulation of stationary-phase-associated cellular events.